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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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&<?>mgftzmmzmmzit&jimim^xi>£\,\ m 
wmwM3±iz¥mftzmiizmm2-<t$>ijmb lx& 
v&acojjmzmi^&zib&X'Zh. mz.&. m^fb-A 

ffiDljD^*. ^N-y^af. ?7X^>f^t' 

&#x#x'&B&&m?tZit. Bu&k&m&mimmm 
3±iztm2-tt&Kmmmmzm^xi>£^. wiz. r 
iB^'x^ix^^iffli-r lt c v DmcMvmmm* 

m\^hc\bi>X'%h. 

[0061] Z<7)± o iZLXKmm 1 0 £fBKUfc» 
1 0 i: . ^^—9-- S £® 1 K^-f J: a t=*fl*±*f T . 

[ 0 0 6 2 ] JiLh. *%Bjo»®^||^®tCOV^Tia 
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[0063] mm. ±mcommBmnz)5^xii. =§•« 

if 2 1 0»fc«*WIW>JB 2 2 t,ZWi:imn2-£2> Z t lz X 

K>mm?hmit:mmLtiii,i!riz^xmwLtii>K # 

SrSrt^S 2 1 A>ig*l-SPOJI 2 2 IZfrKXifflSnZit 

&m#ft%ttte±§z<vmte&mizmzmMZ \>\ 

[ 0 0 6 4 } mm . ¥»tt18®0«gC<7>;ieD#/I£¥ 
«5fc*fcWF*Mftgtf>H* *> 2«?>|g<fb 

[0065} £ttWKML fltttf. 04 (C^fJ: d fc. 

mgww&2<ttiH&<?m2 iizLMfcimmffitL^p 

3 £*rc is *) . i> ft ^gHk^^ffcli^ P 1 

ikpp 3«oe-^s"i^#. *i*igBtfoa2 1 frt>m*m<?>m 

2 2^Zirtfxm)iULX^&m&LX'hX^. 
[0 0 66] mm. i5KSt«fcatC 

«s 2 <nm&<om 2 2 srwiawi^fttm* 1 1 ws. 

<mitwmvm=FP3cr&.x'h r ). &\*i&<vm2 i£ 
&*mmtm&i wmtmim^mmTP 1 <o 
o . rtsp® 2 3 s^swwm* 1 2 a^co 

[0067}®:, mm . ®6tc*-Ti ? fc. 

us 2 <nmn^m 2 1 $T$j£-r s^flctw** 1 as 
^IWfcWNWMS 1 ?- p 1 *w?£> *> s f*jSP® 2 3 
-r£¥3£#*m# 1 mmcmitwmmt^p 3<o&x- 
* 0 . g*f»e 2 2 tm-r&^Nifwmjw^bftMii 

[0068] mm . ±iB^nif£^tcii^T(i. 3® 

®1 4 0 Iz. 4/1 fcLt^JI^fij£Sftfc¥*$#m 
®2£{ii;L£f8j££^LTvvt*>J:^. 07{c 

^-r^msi 4^^«cms2ii. ©1*^/12 1 tm. 

^<r>M2 2 i: . &l*)&cr>m 2 1 fcS^hSCO® 2 2 t<0 
fSKcEB$il6rtgWI2 3&tf 2 4 fc*»4>^«$ixr^ 

?nizisvzMn,mttttc?>®±mximiu^ft(D¥&) 



WMfimnm 2 1 ^ ^©^-ssoji 2 2 tcjwtTig&irr 
mwmm. (lasHhn zmizmnLtnLx^xi** 

[0069] 2*:. ±E^)50BeJBfe:fe^Ttt. 

r t commit £ Bu^oWLS^^oe^ffi 

m^-t^m^m^m^iz^xmmLtzttK 

■Tct oizmvs-t&jfmimtzmfcztiz t*coxn*\,\ 
[0070] &m*ffi&?mitwmim¥v>¥mL 

mzum-t&miz. zmzmm-htzfrcmLivmrntk 

mrn^mmmMXLxa^ . ztLiw&mzmk-fh 

[0 07 l } ZV>£o%M1LZmm?&lTmbLXli. 

x vmftmiz^ mm. ^mfanm *vm-th?mt 
Lx&mcmm^wwk*mf&^&tz#>comtwm 

xtiEpfju torn. gi$«ic»itsMJ 
m^&Wr&iz, o-xiz^-z.b'piz. mmizx 
vm\&m^zm?fZitxm;?&zt&x'% &m 

[0072] tfz. mcymzmfct&yjmkLx. ± 
mcD*mftnmcDimjjm£m^2>i%r£iz. mmt,zx 
k> mm-tz £ t tfxz zsmcofrb 0 izmmxtimi 
x'Z&^mziMnx? v-x&^-xhizmfcMm 

mi>h&. m#mzii. mm. mtxwu*. t&iti- 

mlx&z. mmmizfcximzmiiiZitzjT&tfh 
£. mz. mcDfrni^mm-h^mtLx. ±M<o^m 
wmmoftWimtm^h^kz. m^TWJK&z 
x omtax^ &®m : ?£mjmmiiix}iz . mmm 
<,zmm?Fzm;^z>?imi>hh . 

[0 07 3] tfz. tiXOWfLZ&J&t&ljmtLX. * 

n-&z®8mtzx^xm£-t&*mi>h&. 
<m3k-bmtLx\t. mm. m^m^tsmmx-m^t 
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[00 74] ^xo^rni^mm-^^mtm^hz 
tizx mm. msiz^xoiz. mn&nm'z i 

®8(C^-r^«^2<7)grt^«0® 
2 1 &tf*5MM)JB 2 2 « . tCittg&S P 2 tfmt 

Ltz i »aBHfcl!»¥*WH&Tpp i cofrxffi&ztix^ 

£*\ S^SPO® 2 1 4>^B?«£#tt©-?P l iafc» 
j£$*i-i>»L (£P£> UttR 2 1 <£r*# 
«2 2 4»OlKk!fe^*e^P 1 RK3BJft3*i*M?L 
(£Ml ) »»R 2 2 §<t 0 fc/h* <&&J:5 tc» 

C 0 0 7 5 } , *IKBt:fev vr_fcj£ Lfc#*«r b <T> 
[0076] 

mmm} wt\ mmmf&®Mzmfx*&w<?m 
mme.x/-mmmmjkmmmiz^rmzu l < kiw- 
&t>K *mu*ztit>commmiz{5it>mm2ti2> hox- 

[0077] ( £ffcffl 1 > UlTC^-r^JiItc J: 0 . 0 1 
Iz^LKltmm 1 0 Rffc^j££:rt&3OTS£f£K 
U SK. i^«@^ffl^Tll3{c^L^-fe*ti^ 
±ITOfi2 0 b mM<7)1®$Ltt~t& 5X2 OmmOXy 

-;i^>fe*fl}aabfcBWfi & urn . 
[ o o 7 8 1 h 9 ]y-ymz, t i z&wt^m 

(mm. ry^-rm) zxix. m^wj^nnza 

t= J: 0 , 2 7 n mOT i 0 2 fiMP ( 

-t\ jtf, P2 7t^d) ^^-tf^D^f mm. (fcTF, 

-7\*ilz}5V% > %.jmzft$:$£z.tzZ\ b J3WW4±e3 o-f 
K?§?K 1 £ PH&0#«Ifc:«fc 0 . WBM1#5 6nmOT 
i o 2 fi^ (Ti~f— fe\ KIT, P 56t^5 ) 
(mT. HJ8«2t ) , 

fl#U 1 2 nm<50T i 0 2 fi^ (T^9— te\ UTF, P 
1 1 2iO?) £-£t*:30-r h'^?S (JUT. 
m3t^o> . W&S# { 1 9 8nmWTi0 2 Sf 

(JilT. ^o-f F&&4 fcv^d ) fcflSSiL*:. * 
fc. Cin^r?a-f h*j§*Btl ~4t3^3;*i.&T i 0 2 & 



[ 0 0 7 9 ] rj o-f F^Tg l —4 <7>-eit Wotf 

[0 08 01-T^*,, 3D^fKMlSI/3D^Kg 
?S4Sr«fflLTP2 7i:Pl 9 8 t^AtfcS- P 2 7 : 
PI 98=7 : 3iU^-XH (J^T. *<-Xhlt 

P27i:Pl 98h£7)MfiJt$rP 27 : PI 98=1 : 

?«?SlSt/3D^ KM?g4^fflLTP27i:Pl 98 
bcrmmitZP 27 : P 1 98=3 : 7tL7f<-Xf 

[0081] #7xms.4 (wmn&#?x) 
±iz7>ym\ i -7Ztit:sno 2 mw3 (mm-, 70 

Onm) ZB&LtiMBjmmi (J5$ ; 1 . 1mm) £ 
iMSLfc. -etT. ^-^M SrgF*jgg«0®2 lc/)^ 
{Cffll\ ^-^h2arf*|gfe2 3c7^^fcfflV^ > ^.-X 

h3zm\-&c?)m2 20)Bmzmwz. -r^^. c:<o 
m\L. a:v^T9ais*t. -e^. 4 5 or 

*)M-tz\tizj:*). sno i mmm±izmiiz7n'tim 
zttvxi^wmm&imLte. 

[0082] ^rfc. i (?&mftm.mz^X . ^5t®c7> 

1 . 0cm2, *«#:mffi£7)J?§ ; 1 2^m. S 
nU<^m2\<^mW. \ 4jum„ rtgC®2 3^J5; 4xt 

m . miu<r>m 2 2 <r>mw ■. a m mx-h o , m.nu<r>m 

2 1 rtc0«B?l@^Og^:<fi ; 12nm. mftUooM 2 
1 rt<WieW%fi ; 1 4 n m . ft&m 23^ 
*H?LS^<7>fe»:ffi ; 14nm, ftgim 2 3 F^COWLS 
^£7)¥%<i ; 1 7 nm. fi^hgSOSrt^BTLS^^ 

^ffi ;30nm, &K&cr)mn<r>mfim-friii<m-%} 

M ; 3 0nmtJ>o)t. 

[0083] C1^T\ ^^smffi^iirtc^iifflTLg^ 

m (x?y-ymn LxmzmtmLfz&coimmg 
LxfrsJut Ltzi>(ozm\b xxmmMfei&m (Qu 

antachromeitS?. r A UT0S0RBj ) £m^Xmm®mmz 

£oz <r)mmizmt&WMmt& znx . bjh&t-h-« 

$:1h1JRLT|5^^S0^ • txmnM^&m^ib 

[0084] mz. ±.m<7>¥m&nm<7)mffi z mmw 
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[ c i s-Di ( th i ocyanato) -N , N ' -b i s (2, 2 ' -bi py r i dy 1 -4 , 4 ' 
dicarboxylic acid)-ruthenium(II)] ZtlPXX. 

ts-^wm (m®&&<7>mm •. 3 x 1 0- 4 m o 1 / 
D stpml/c. mz, z\<Dmmz*mimmzmm 

tj: 0 . *mftmm2cr>ftmizmB&m£%) 1.0x1 

0-'mo <ZlZ. WtlffVoc 

£fa±mt&fz#>lz, /kr-^AiMhR3|taoiNS«c« 
S £ 4 -tert-7"f-;H^ U y>tf)7-fe h - M» /MtilSfc: 1 

[0085] ( mmm 2 ) ^mimmcywmziyrFnx 

0 iz LXft^KZ 1 H«<o#JE(c i 

oiai iz^Lfzytmm 1 ostxs3^LJtfei^i/ss 
*f^«?fi2 0 1 mm^m^^-t^mmm/^Mmm 
mmwmzimLt:. 

[00 863 -T**>^ SQfiWlfctJV^THHLfcan 
4 F**12W*3tM' K?£?£3£&fflLTP2 7i:Pl 

1 2 t <7)M&ik& P27:P112=7:3t Lfc"*- 

^o-f K?§?£3£&fflLTP2 7i:Pl 12t^mmt 
SP27:P112 = 1 : lfc Lrtr^-J* h ( fcTF. ^ 

£<£fflLTP2 7i:Pl 1 2tcr>>gmt3:P2 7 : PI 
12 = 3: 7t Lfd-A b (WF. * b6t^ 

[0 0 87] -etT, ^-XY4*m.ft&cr>m2 1<7>& 

mzm^. ^-xv5*ft&m2 3cr>mmzm^. 
xh6zmn&v>m2 2<7)mmzm\>vzztwm. m 
mm 1 1 mmmmz* *y , mmmm 1 ±izm 1 c^-*-* 

[0088] ^ ±3. z<D!mttmmiz-o\,^x . &%m<7> 
mm-, 1. ocm2, ^mttmmomz •, 1 2^ m% ^ 

nU<r>M2\<r>mW- ; 4/znu I*|gp"Jf 2 3^SIP ; Ayx 
nu m.^<7)M2 2comm-; AtxmX'h*). &t*i&<om 

2 1 F^^^TLg^-^S^fl ; lOnm, 2 
1 ^«LWOT)W ; 12nm, ft&m 2 3 ft(T> 

mfuz-ftifiomjzm ■, nnm, nmm 2 3 ^comnm. 
$m<W*te.; 18nra. miwnmto<?)tm&ft%<7) 

m±m ;21nm, mft&<vmft<Dffl1L&tt1fi<7)¥m 
ffi ; 2 2 nmT'£>-?;£. 

[0089] (ns6^j3 ) *mt>mMv>mmzizT<?)£ 
o iz Lxn^tzz tv&Hi. mmm 1 1 mm^mizx 
vmnzak Ltiytmm 1 0 r vm 3 tc^ L^fetPi^ 
±i®«?ft2 o t mmnm&*tthft%mBaf&mmm 

[oo9o] -r%±>t>. mmmiiz&^xmiLfz^v 

4 KM2M3n-f Kig?g4£l§y8LTP56t PI 



9 8i:c7>|tftJt£P5 6 : PI 98=7 : 3 t L^- 
(litT. ^-Ah7b^0 ) . Kig&l&t/ 
3P^f Ki£*g3£l£ffiLTP5 6£Pl 98t^itk 
SP56:P198=1 : It Lfc^-^ h UMT\ 1 

-xh8i:^d> . vmmiRv^vj mm.3 

£tefflLTP5 6i:P 1 9 8fcc7)@iJt£P5 6 : PI 
9 8=3 : 7tLtz^.-Xb (JilT. ^-^h9kV^ 

[oo9i] zlx. ^-xh7iM^<om2 \<m 

ttft i t wmmzz r> , m^mm 1 ±izm 1 t^-r^ 
[ o o 9 2 j snb . z crwmimmizn ^T . %.%mcr> 

Mm ; 1 . Ocra^, ^f*c«®c7)/l$ ; 1 & 
nU<nM2 X^mW- ; 4^111, rtgp® 2 3?>SJI ; 4/i 
m. S^f-^C7>J1 2 2 Oil* ;4wmti,i). SpW>® 
2 1 rt<7>m@#?fS?)jg*<I ;29nm, gF*jgB<7)S 2 
1 F^mS^^T^ii ; 3 1 n m N ft%V8 2 3ft(T> 
fflfimftmcOMzkm ■, 4 l nm. rtSBJ!2 3rtc7)«L@ 
;42nm, «^h^«7)®(*Jc7)i»l?L@^c7) 

il ; 54 nm-CS>-?3t. 

[0093] (^Mfia|4 ) »fi»lfc:*svvc»«Lfc:i 

^?4; 20000) ZmnLtlXJV- 

t^5> SrMRLfc. mmtz^ 3n-f H?§?SHC25®4 

T. ^5 , >-2i:V^■3> i:. 40JtJt%<7>;K »J jcf - 1^ 

3) *WHtJfe. 

[0094] -fLT\ X5U-l^N'-=J-FaT'3SBJ 
*Sl±tM^L. ^§-t*-7tf^^450*CT«Lgrt 
U<T>M2 1 *»«Lfc. »:ic. ^.^'J-2SrP'3gp®2 3 

<mmzm^z>tthiz, x=7v-3*m\-&<nm2 2 
«c«v>Tfi^^i 2 1 <7)&f$.tmm<7>^miz£ 

0. P^il2 3fc^HSl5<Ojl2 2i:^«L^„ 

[0095] njfe^ji tmm<D^miz£o. m 
mmm i ±tcia i tc^-r^#«sm@ 2 1 H«<»if 
^«sms^^L>t. ^rfc\ zcD^mtmmiz^x . 
gftmomm l.ocm^, ^mfaw&nmz •. num. 
mft&nm 2 1 <nmw ;4^m. nnm 2 3<n>mw ■, 4 

Atm, m.^(nm2 2(T>mW-; AumX'h*). SrtSP^O 
®2 l^fLS^cOS^il ; lOnm. S(*I^S2 
1 rtc7>mg^<7>¥iS){I ; 1 2 nm s f*)g?JI2 3<7)*B 
fLS^cOS^cffi : 1 8 n m . rtSB® 2 3 (*)CD»Lg# 
IfiCWZtfM. ; 20nra, fi^hgg^MOSffiFLS^^S^: 
I;26nm. S^hS?^® 2 2 rtcOfflftS^O^J 
H ; 29nmt3)^. 

[0096] {$mm5 ) wmmuz&wxwmLtz? 



(Q 1 ) )02- 
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mmtau^t mmzmmLXP2i -. p 1 9 

8 = 5 : 5 i: L*:$§?gfc8SCS%<Dtf' U xf y =i 
-)V (^F^JH^ft ; 20000) ZmnLtzXyV- (Jil 

t> ^u-4tu3) ^PML-t. mmiztx. ±ie 

&%<D# U U 3-;P£gsflQ L/CX 7'J- ( Jil 

[00 97) ^LT. ^5U-4SrM'-n-hat'^Bfl 
MM 1 ±lci£?B L . S£$$-lt7tf&K450X;T'MJi!c LSl*J 
»7>JI2 1 Sr®fiJcL£. <Xfc, X5 V- 5 ^F^SBJH 2 3 

commzm^httuz. xyv-e^mn^m2 2 

<0 . P^gPW 2 3 1 g*|-g^Jl 2 2 1 ZWfS. Ltz. 

[oo98j zlx. mmmitmm^mmzx^. m 
bmi i ±.izm i izyjk-t^mimm 2 1 mrnomfcco* 

S3tffl60BS; l.Ocm*. ^mWmMomZ ; Uum. 
S:l*igP<0/f 2 1 CDJUS ; 4/xitk ftUM 2 3 c7)«l? ; 4 
^m, S^COJ!2 2<7)ilJS ; 4/zmT'fcO. ^l*tgB?> 
121 (^fflTlf&fr^feMI ; 18nm, *F*)gB?>/l 2 
1 (*l<7)«L&H-^«7) ;s F^M ; 2 2 n m , figflf 2 3 (7m 
1l&ft1fi<r>WckM ;27nm, f*}g&;i 2 3 l%^fflfL@^ 
IficrWmm. ; 34 nnu S*h^Jf O^S^O*;*: 
l;39nm, fi^0DS2 2 mmnA£tt1fi<V¥i% 
M ; 4 5 

[0099] ( mmm e > mmmA iz & \ ^xmm l tzx 
yv-iz^-a-h&x'Mwmmi±izM?ffiL. mm 
Zttmz450°cx'imtwift®v>m 2 1 z&f&tfz. 
mz. xyv-3$:m!?\-&cDm2 2cDBtiuzm^xmf*i 
&<om 2 1 am&t mn^mmz x vm^com 22% 

[ o 1 0 0 } -e lx. mmm 1 tHa^wifcrj: *>. m 
b mwm 1 ±<,zm8 t^^^^mn 2 1 i«i»<7)^^ 

x. gKMcomm : l.ocm*. *m#mm<Dmz ■. 8u 

m. Mf*ffi<r>m2 lcomm; 4/im, S^SCO®2 20 

mm-. Aumxh*). Mftmnm 2 1 <r>mn&&i60>& 

*W. ; lOnm. fi^Oil 2 1 ftcOiffl fU^pcT)^ 
<fi ; 1 2 nm. S^c^l^m@#*)j?>S7^I ; 2 6 
n m . mh&?>m 2 2 rtO*ffl?L^^<7)¥%ffi ; 2 9 n 

[0101] (^J6fi«j7 ) SBfiHS&fcVYtPiHLfcX 

£ ^^t450*CT« LfifiSflOJI 2 15rML!t. 

% ^7'J-6 2r^(-SB<0® 2 2 O^fifcCfflv 
®com 2 1 O^fifcfc B««0*JStc Jt KlMn&om 2 2 Sr 

[ o i o 2 ) -e lt. mmm 1 fcB»<Q#raicj: 9 % m 
mmm 1 .wc^s ics Ltz*&#mm 2 1 nmmmatm 



S7fcrS<7>®m ; 1.0cm 2 , ¥&tt«fiiOJ5£ : 8m 
nu W^(r>M2l(r>mW\ 4junu S^hS5<7)S 2 2 <T> 

mm ; 4 mx'h o , ^rtgpo® 2 1 o*B7i@#?i5<?>& 

^ffi ; 18nm. grt^cT)® 2 1 (*IO»L@^0^% 
l;22nm, S^hgPO^O«Bl@^oe^ffi ; 3 9 
nm. gi'h^coSrtc^SBJLS^^^ffi ; 4 5nmT* 

[oio3] ( imm i ) mmm 1 k&v ^tps? u^n 

o-f 1 W*£fflvvc p 2 7«7)^S:*0^.— X h 
(IVT. i-xhl Ot^o ) SriUKU ^-^M 0 

; 1 . 0cm 2 , mm ; 1 2um) ZimttzZ 

tmm. mmmi tmm<r&mtzi vftmmmf&m 
mmtxmmmzim Lfz . ^t>. ^<-^h 
i ^bto® i ±^<om k tma 3 Dii-r 

[oio4] (jt^]2> mmm iizmwz^-xh 2 
<r>*-*m^x i mmeyx.fr tz%&!mtmm (%ytm 

com; 1 . OcmK mm, 1 2um> zm&Ltiz 

tmm, mmmi iis^iw tyytmmmf&m 
mmstkmrnrnzimLtz. ^-xh 
2 <r>mmm i ±^mi mm. tmiz 3 0^ om- 

[Ol 0 5} (Jt^J3)HMM4Cffl^^X7U-l 
<5D^Srfflv^THM0iJ4 fc|aiac7)#W;J; *>lo<7)/ico^ 
3&»^*^MWWHi ; 1.0c mK 

mmcvmz ;i2um) zimttiztmsrM. mmmi 
tmmo&mizx K>ftmmRu'&mrn®§tkffimm.t:ft 

SU. tfe. .1 X^U-lc7)@BJ^l_h/^ 

^»^P. »i3H1^0jI-rii:tcJ: W^Jt. 
[0 106] (ifc*MH4)|Q6«5(CfflOfc^9i;-4 
^^fflv^THM0ll4 hH^O^JlItCj: Olo^SO^ 

frt>%&*mtmm (^mcomm ■. i.ocm^ 
mmomz -.uum) tm&Lfzzty&m. mmmi 
t mmco^mizx *)ftmmRt/&mm®m±v§mm&tt 
mLtz. =3r*3. ;<«^. X7v-i<7>jmmmi±'^ 
comm. mm. )m^3mm y )m-tztizxK>n^fz. 
[0107] (kmM5)mmm4izm\>vzxyv-i 
<7y^m^xmmmA tmm^mizx *)imm<7>& 
frt>%&*m#mm {gymnrnm l.ocm^ 
mmcomz •, s^m) zimLfzztwm. mmmi 

MLtz. ^rfc. z\e>mar. xyv-i<7)m.mmmi±^ 
<7)im. mm. mni2mm t )M-t^ttzx t ) , €^z. 
[0108] urn/me) mmmsizmwzxyy-A 
<7)?tzm^xmmm4 tnm^m^zx *)immc?>x- 
frt>%&*mftmm (&%m<vm ; 1.0cm*, 
mmomz ■, sum) zmnLtzztwrn. mmmi 
tmmcD^-mizx vxmmRV&mmnggbkEimi&zft 



(?l 2) )02-3 52870 (P2002-352870A) 



[0109] iytmmcr>*mim&f*i'^<7>mB&m?>& 
*m.mmffl comjzw®. ] mmm i ^mmm i . jaw* i 

[0 110] 

[*i ] 





muwmmm 

/h 




20 


1 3SIE0J2 


28 




10 




24 




15 




18 


fUE0>J7 


12 


tfc«&0!]l 


19* 




48 


itmffl3 


216 


4 


36 




118 


tt«^6 


30 



torn] mmm i -mmm7 <7)&mmBm*mm& 

[oii2] [«%«ttKK] mmimm8Lt:fT%\>\ 
mmm i -nsfeeaj 7 % imm i —Jtssw 6 <?>&mm®gL 

rwXS-85-Hlj ) trfflVK AM7<W- (A 

M-i. 5 ) imttz^-^yyyyy^hi oomw/ 
vx**-£fflvvt*s-*EE«Ftt£«ssu amm^ 

( I/mA cm-2) gf§3fc«E (Voc/V) . 
SE ( I sc/mA cm-2) , ftHH^ (F.F. ) &tfx 

[ 0 1 1 3 ] OTHcovvc. 1 0 
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